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INTRODUCTION

A. PURPOSE

The Weapon System Requirements and Description
document series presents a detailed functional
description of the WS-133B Weapon System. Its
purpose is to identify the equipment, personnel,
facilities and data that are necessary components of
the Weapon System.

B. SCOPE

This document series contains the forms, diagrams
and drawings developed and approved during the analysis.
thus providing source data for all agencies concerned
with the development of equipment elements, facilities
criteria, personnel and training requirements,
technical manual data, provisioning data and logistics
planning. In addition to covering the operational
Weapon System, Volumes I, II, III, V, VI & VII
also contain data for the VAFB Category III Test
Program. The VAFB Category MIT Test Program is
a SAC conducted operational evaluation program
which is designed to determine and improve the
MINUTEMAN force effectiveness. This program is
intended to provide data on Weapon System
maintenance and operation practices and procedures,
proper organizational structures and verification of
manpower requirements.

C. ORGANIZATION

See ILLUSTRATION I.
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FUNCTIONAL ORGANIZATION BY VOLUME

NOTE

The following notes apply to
the diagram on sheet 5.

• VOLUME I. FUNCTIONAL FLOW DIAGRAMS

The starting point of the System Requirements Analysis is the
"Function Identificatior' process. A function is defined as a
discrete identifiable entity causing a particular state or event
to occur in the system.

The functional flow diagrams depict these functions and functional
interactions which must be performed by airborne and/or ground
equipment, or by people, or by some combination of equipment
and people to meet the objectives of the Weapon System. Refer
to Volume IB, Section IV, for a comprehensive explanation of
the mechanics and symbology used on the functional flow diagrams.

* VOLUME M, SYSTEM FUNCTIONAL ANALYSIS FORM - FORM B

Form B's are developed from each functional flow diagram for
each function identified on the flow diagram. The Form B
analysis documents the detailed requirements necessary to
accomplish the given function, in terms of:

(1) Equipment
(2) Facilities, and
(3) Personnel

A brief explanation of the Form B entries is shown in Illustration 2.

See Volume U, Introduction for a detailed explanation of the Form B
entries.

iNVOLUME H4. EQUIPMENT DATA FORMS - FIGURE A
The Figure A provides a means for deriving equipment to satisfy

technical requirement identified on the Form B's. Identical or
similar technical requirements from the Form B's are grouped
(Part I) to generate the Figure Als. Part It. Recommended
Jolution, defines the end-item of equipment. The Figure A has
a dual purpose use; (a) to derive operational equipment and (b)
to define and substantiate end items of equipment to Air Force
technical and procurement personnel. A brief explanation of
the Figure A is shown in Illustration 3. See Volume III,
Introduction, for a detailed explanation of the Figure A.
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FUNCTIONAL ORGANIZATION BY VOLUME

(Cont'd)

U VOLUME IV, SUBSYSTEM SCHEMATIC BLOCK DIAGRAMS

The block diagrams are analytical models which illustrate
the mechanization of the functional flow diagrams. Usages of
the subsystem block diagrams are as follows:

(I) To aid in grouping Form B requirements into Figure A
equipment groups.

(2) To illustrate functional operation of systems.
(3) To formulate basic requirements for cfittical MGE items.

See Volume IV, Introduction, for the explanation of the mechanics
and symbology used on the subsystem block diagrams.

U VOLUME V, EQUIPMENT MAINTENANCE ANALYSIS (FORMt S C & Cl)

A Form C is prepared for each system and each system peculiar
item identified by a Figure A. Each Form C identifies the
maintenance functions necessary to support the equipment devel-
oped by the corresponding Figure A. The Form C consists of a
matrix type form which contain variable elements of maintenance
against which the equipment must be analyzed. The Form C is
thus analogous to the flow diagrams in purpose (i. e. The flows
serve to identify fixed functions which generate operational equipment;
whereas the Form 0s serve to identify the v.-riable maintenance func-
tions which in turn generate maintenance equipment.

A Form CI is prepared for each Form C, and bears the same
relationshlp to the Form C as the Form B does to the Functional
Flow diagram. The Form C 1 documents the detailed requirements
necessary to accomplish the given maintenance functions in terms
of

(1) Equipment
(2) Facilities, and
(3) Personnel

A brief explaination of the Form C & C1 entries is shown in
Illustration 4. See Volume V, Introduction, for a detailed ex-
plaination of the Form C & C1 entries.
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FUNCTIONAL ORGANIZATION BY VOLUME (Continued)

0 VOLUME VI TECHNICAL MANUAL REQUIREMENTS FORM D'S

Requirements for Technical Manual coverage, on a functional basis,
are generated by the Form B's and Form C 's. These requirements
are grouped into appropriate technical manual packages and recom-
mended on the Form D. The purpose of the Form D is thus
analogous to the Figure A (i.e. The Figure A is used to define and
procure equipment; whereas, the Form D is used to define and
procure Technical Manuals for this equipment). A brief descrip-
tion of the Form D entries is shown in Illustration 5. See Volume VI,
Introduction, for a detailed explaination of the Form D entries.

* VOLUME VII, TIMELINE FORMS

The timeline forms are used to perform and record timeline
analyses for:

(1) Operations involving human interface,
(2) Operations involving time-critical functions,
(3) All on-site maintenance, and
(4) Selected activities to be performed by SMSB and MAMS.

The structure of the timelines, wherever possible, matches the
structure of the functional flow diagrams.

Usages of the timeline forms are as follows:

(1) To provide operational reaction time,
(2) To provide time data necessary to determine the

maintenance loading.

The functions for the timeline analysis are obtained from the
functional flow diagrams and the Form C's. The personnel tasks
are obtained from the Form's B & C .

A brief description of the timeline form is shown in Illustration 6.
See Volume VII, Introduction, for a detailed explaination of the
timeline form.

* VOLUME VIII, MAINTENANCE LOADING

Maintenance Loading forms are prepared to cover all job opera-
tions involved in On-Site and Support Base Maintenance of OGE
MGE & RPIE. These forms are used to determine equipment
quantities (including MGE & spares) & personnel load ( in man months),
for all maintenance. When completed, these forms are the
primary tool for evaluating weapon system effectiveness ( &
down time). A brief description of the Maintenance Loading forms
is shown in illustrations 7, 8 & 9. See Volume VIII, Introduction,
for a more detailed explaination of the Maintenance Loading form.

ILLUSTRATION I (SHEET 3 OF 5)
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FUNCTIONAL ORGANIZATION BY VOLUME

(Cont'd)

U VOLUME DC. WEAPON SYSTEM DESCRIPTION

Information developed during the Requirements Analysis is
used to provide & description of the Weapon System.

(1) Weapon System Concepts

a. Operational Concept
b. Maintenance CoDcept

(2) Subsystem Operating Diagrams

(These diagrams identify equipment down to the
Figure A level, and serve to identify the "mserd'
indentures.)

(3) Facility Configurations

a. Launch Facility (LF)
b. Launch Control Facility (LCF)
c. Strategic Missile Support Base (SMSB)

The Weapon System Description serves as a 'model" of the system
operation and maintenance based upon Volumes I through VIIL
Normally, pilot models are constructed to assist in the develop-
went and testing of complex systems. This is feasible for portions
of a Weapon System but the total size and complexity rules out this
approach for planning and verifying operation of the entire Weapon
System. The prime purpose of the Weapon System Description it
to provide a single means to verify the operating theory for all
elements from SAC through the NAF, WCP. ACP, SCP, LCF, IMr,
SMSB and Depot. The system ANALYTICAL MODEL will contain
basic requirements, concepts, ground rules and assumptions used
by the associates in developing their subsystems. It also will
contain current descriptiom (drswings and text) of the Weapon
System operation and configuration.

Secondary objectives are:

(1) To assist in the review of individual hardware by
identifying how and where individual hardware fit&
into the entire Weapon System operation.

(2) Assist REACT

(3) Assist CCB

(4) To provide indoctrination tool. and

(5) To assist Technical Order Writers.
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D. DOCUMENT UPDATING

I. Revisions (partial or complete) will be issued on a timely
basis to maintain this Document Series current with

respect to the analysis effort.

2. Generally, all data, including initial release, sub-
mitted to BSD/STL for review and approval prior to
incorporation into this document. Exceptions may
be made in certain cases on Boeing data, and shall
be so noted.

3. Data will be added in logical packages as developed
and approved.
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E. GLOSSARY OF ABBREVIATIONS

AFSC Air Force Speciality Code or Air Force
Systems Command

AGC Aerojet General

AGE Aero-Space Ground Equipment

AMA Air Material Area

AN. Autonetics

ATC Air Training Command

AV Avco

AVE Aero-Space Vehicle Equipment

BOEING The Boeing Company

BSD Ballistic Systems Division

CEP Circle of Equal Probability

CFE Contractor Furnished Equipment

C/O Checkout

DT & TE Depot Tooling and Test Equipment

G&C Guidance and Control

GES Ground Electronics System

GFE Government Furnished Equipment

GFP Government Furnished Property

HPC Hercules Powder Company, Magna, Utah

LCF Launch Control Facility

MAMS Missile Assembly and Maintenance Shops

MCC Mobile Launch Control Center

MOE Maintenance Ground Equipment

MLCC Mobile Launch Control Center

NA Not Applicable

OGE Operational Ground Equipment
U) use a0 r.V. a@ 0 6-

No REV SYM .C NO. DZ-30044-IA
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E. (Continued)

PA Penetration Aids

PAS Primary Alert System

PROP Propulsion

RFI Radio Frequency Interference

RPIE Real Property Installed Equipment

RIV Re-entry Vehicle

SAC Strategic Air Command

SMSB Strategic Missile Support Base

STL Space Technology Laboratories, Inc.

SYL Sylvania

SYL (W) Sylvania (West)

TAPS Trajectory Accuracy Prediction System

TCC Thiokol Chemical Corporation

T-R Transformer - Rectifier

VAFB Vandenberg Air Force Base

W/3 Weapon System

Us Was 2000 Rev. a. 62 2-s,12-2
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F. VOLUME INDEX

NOTE

All Volumes in the S-133-10 series are identified by a Boeing document
number. The base portion of this number is D2-30044-. To obtain a
given volume, add the volume number to the base number. (e.g. Volume
3A is Document No. DZ-30044-3A).

SUBJECT VOLUME

FACILITY CONFIGURATIONS
Anl . .. .. .. .... ... 9

FIGURE A'S
AVE ........ 3A
OGE . . . . . . . . . 3A
RPE ............ . . 3A
MGE . . . . . . . . * ... 3B
DT & TE ............ . . . . 3B
VAFB . . . . . . . . .... . 3C

FORM B'S
Operational. . . . . . . . . . . ZA
VAFB ..... . . . . . . . 2B

FORM'S C & C1
Operational ......... . . . . SAVAFB................* SB

FORM D'S VAFB . . . . . . . . . . . . . * 5Operational. . . . . . . . . . . 6AVAFB . .. .. .. .. .. . .. 6B

FUNCTIONAL FLOW DIAGRAMS
Ope rational .. .. .. .. . .. I1B

VAFB .......... . . . IC

INDEX
Usage .. .......... . I A
Volume . . . . All

INTRODUCTION
Serios ............. IA
Volume . . . . . . . . . . . . . All

MAINTENANCE LOADING DATA
All . . o . . . . . . . 8 * * * o

SCHEMATIC BLOCK DIAGRAMS
Operational .......... . . . 4A
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F. VOLUME INDEX (CONT.)

SUBJECT VOLUME
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TABLE OF CONTENTS
Series .......... I , , lA
Volume ........ , , , , All

TIMELINE FORMS

WEAPON SYSTEM
Concepts & Description .... 9
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USAGE INDEX

A PURPOSE

To provide a means for rapid location and identification
of data contained in the Requirements and Description
Document.

D SCOPE

Entries to the usage index are alphabetically arranged to
define and reference information by subject title.
Information co'mmon to several forms, but having little
or no subjective importance has been omitted. Example:
Figure A number references appear on the Forms B, C. C1
and Maintenance Loading Forms. Since a detailed
description of the form entries is presented in the
introduction to each volume, the location of each Figure A
reference is superfluous. The usage index will be
revised as necessary to reflect changes to the scope and
direction of the analysis.
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USAGE INDEX

AIR FORCE SPECIALITY CODE - See PERSONNEL

ANALYSIS

FORMS- Description. Sec I, Vol. 1, and
Introduction of each volume.

AEROSPACE GROUND EQUIPMENT (AGE)

DESCRIPTION, Figure A's Voi. 3 also Vol. 9
FUNCTION, Form B's. Vol. 2, also Flows.

Vol. 1 B & I C

AEROSPACE VEHICLE EQUIPMENT (AVE)

DESCRIPTION. Figure A's Vol. 3, also Vol. 9
FUNCTION. Form BIs Vol. 2 alse Flows,

Vol. I B & I C

CODE
FORM. Introduction to each volume

CONFIGURATION

DRAWINGS, FACILITY.

see III, Vol. 9

CONTRACTOR

CODE, line C of Figure A, Vol. 3 also
Introduction. Vol. 3

CRITICALITY

FUNCTION, col A of Form B, Vol. 2

DEPOT TOOLING and TEST EQUIPMENT (DT & TE)
FIGURE A's. Vol. 3
FORM C'S and C Is, Vol. 5
FORM D'S Vol.

Us ago am REV. 0/62 3*14102
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EQUIPMENT

DESCRIPTICN. Figure A's, Vol. e, also W/S
Description, Vol. 9

EFFECTIVITY, see Figure A'a, Vol. 3
FAILURE RATES, col F of Equipment Failure Rate Data

Forms. Vol. 8; col 4. Fault Indication
Matrix, Vol. 8

INDENTURE, col D of Form C. Vol. 5
MAINTENANCE, see MAINTENANCE
NOMENCLATUREFigure A's, Vol. 3.
QUANTITIES, col 7, Equipment and Personnel

Summaries, Vol. 8
STOCK NUMBERS, col D of Form C,
USE TIME, Equipment Matricies, Vol. 8
UTILIZATION HOURS.

col 3 of Equipment and Personnel
Summaries

FACILITIES

EQUIPMENT (RPIE),
col C of Form B, Vol. 2 col C of
Form C1 , Vol. 5

FACILITY

CONFIGURATION, sec MI, Vol. 9
EQUIPMENT, Figure A's Vol. 3

FAILURE

RATES, col F of Equipment Failure Rate Data
Form, Vol. 8
col 4 of Fault Indication Matrix, Vol. 8

FAULT see FAILURE

FLOWS

FUNCTIONAL, Description and use, introduction Vol.
IB&IC

FUNCTIONAL, DIAGRAMS,
Vol. IB&IC

FUNCTIONAL, NUMBERS,
col A of Form B, Vol. 2

FLIGHT MISSION

DESCRIPTION, Vol. 9
FLOWS, Vol 1 B k 1 C

FUNCTION
ANALYSIS FORM- FORM B, Vol. 2
AREAS see MAINTENANCE
BLOCKS. introduction, Vol 1 B & 1 C
FREQUENCY, entry A 4 of Form B, Vol. 2.

Given in Years, Months, Hours,
Minutes or Seconds

NUMBERS, Description and use, introduction Vol. I

REV SYM C aj# g j NO- D2-30044-IA
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FUNCTIONS

MAINTENANCE, col A 3 of Form B. Vol. 2 col A
3 of Form CI Vol. 5

INDENTURE
NUMBER, col D of Form C, Vol. 5
NUMBER, EXPLAINATION OF,

introduction Vol. 5

INSTALLATION
STATUS, col F of Form C, Vol. 5

MAINTENANCE
ANALYSIS, Form C Vol. 5
AREA CODE. col A 3 of Form B, Vol. 2
CODES, DESCRIPTION,

introduction Vol. 2
CONCEPTS, sec I. Vol. 9
DOWN TIME/MONTH,

entry E of Maintenance Loading
Form, Vol. 8

EQUIPMENT, Figure A's, Vol. 3B
EQUIPMENT DESCRIPTIONS,

Vol. 9

FREQUENCY OF JOB OPERATION, Entry 2
of Time Line. Vol. 7
Entry 5 of Maintenance Summary
and correlation Form, Vol. 8

JOB OPERATION, entry 2 of Time Line, Vol. 7
entry 5 of Maintenance
Summary and Correlation Form Vol. 8

LEVELS, sec I. Vol. 9
LOADING FORMS, Vol. 9

LOCATION, col K of Form C, Vol. 5
col A3 of Form B, Vol. 2
Entry 1 of Maintenanca Summary and
Correlation Form, Vol. 8

LOOP TIME per JOB OPERATION,
entry B of Maintenance Summary and
Correlation Form, Vol. 8

SPARES QUANTITIES,
entry F of Maintenance
Summary and Correlation Form , Vol. 8

TYPE OF, entry 2 if Maintenance Summary and
Correlation Form, Vol. 8

us ang ggg "v. s/62amu.
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MAINTENANCE (Continued)

MGE USED IN JOB OPERATION, entry H of
Maintenance Summary and Correlation
Form. Vol. 8

MGE UTILIZATION HOURS/MONTH, entry G of
Maintenance Summary and Correlation
Form. Vol. 8. Obtained by multiplying
Function Performance Time (from
Form B. Form C and/or Time Line
Forms) by Frequency of Job Operation,
entry A.

MALFUNCTION see FAULT

MANUAL
REQUIREMENTS, Vol. 6

MONITOR

EQUIPMENT, Sec Ur. Vol 9.

FUNCTIONS, Functional Flows Vol 1 B & 1 C

Form B's. Vol. 2

NOMENCLATURE see INTRODUCTION of each Volume

ORGANIZATION

DESCRIPTIONS, Sec. I & II, Vol. 9
of Volumes, Sec. II. Vol. 1

PERFORMANCE see MAINTENANCE, or PERSONNEL

WEAPON SYSTEM. Sec. 1. Vol. 9

us 4M n NREV. 8/62 a~gila'a

SD-30044-IA
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PERSONNEL

AIR FORCE SPECIALITY CODE, PERFORMANCE

CRITICALITY/TASK, Col D 6 of Form B, Vol. 2
Cal D 6 of Form C1 . Vol. 5

AFSC, TOTALS, Manning Summary Form Vol. 8

AFSC, TOTALS/TASK Col D 5 of Form B. Vol. 2

Cal D 5 of Form CI, Vol. 5

CODES, Introduction of Form B, Vol. 2
Introduction of Form CV, Vol. 5

FUNCTIONS, Form B's, Vol. 2
Form CIIa, Vol. 5

MAN MONTHS/AFSC, entry D of Maintenance Loading
Form, Vol. 8, Equals Column A
times Column B, times Column C

AxBxC
1 40

TEAM CODE, Column D 3 of Form B, Vol. 2

Col. D 3 of Form C1 , Vol. 5

TEAM/HOURS/MONTH,

Col. 7. Equipment and
Personnel Summaries, Vol. 8
Introduction of Form B, Vol. 2
Introduction of Form C1 , Vol. 5

TEAM NUMBERS,
Column 8, Equipment and Personnel
Summaries, Volumn 8

SKILLS, see AFSC, above

TRAINING, Sec I. Vol. 9

WEAPON SYSTEM TOTALS, Sec. I. Volume 9.

us a" ne MtV. 8/62a -8,.2-
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QUANTITY

EQUIPMENT, Column M of Form C. Vol. 5
Columns D and E of Equipment Failure
Rate Data Forms, Vol. 9

SPARES, Column F of Maintenance Loading
Forms, Vol. 8.
Seven on per month basis (9.75/mo..
;010/mo.)

RECOMMENDED

SOLUTION, entry to body of Figure A. Vol 3
entry to body of Form B., Vol 2

REQUIREMENTS

TECHNICAL, entry to body of Figure A, Vol 3
entry to body of Form B, Vol 2

TECHNICAL MANUAL, Vol. 6
SPARES see QUANTITY

STRATEGIC MISSILE SUPPORT BASE (SMSB)

EQUIPMENT, Figure A's, Vol 3

FUNCTIONS. Flows, Vol I B. Form B's, Vol 2

MAINTENANCE, Forms C & C Vol 5
Maintenance Lading Forms, Vol 8

SUBSYSTEM

BLOCK DIAGRAMS, Vol 4

IDENTIFICATION, entry C of Figure A, Vol 3

OPERATING DIAGRAMS, Sec II, Vol 9

S=Are..VNv.sa 417
,. D-30044-1A
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TIME

DOWN-TIME, entry E of Maintenance Loading Forms
Vol 8

FUNCTION PERFORMANCE.Col. A 6 of Form B. Vol Z

PERSONNEL, see PERSONNEL

MAINTENANCE, see MAINTENANCE

TIMELINE FORMS, Vol 7

USE TIME, Equipment Matricies, Vol. 8 Equals
(loop time - stopover time) x frequency
of the maintenance function.

VANDENBURG AIRFORCE BASE

FLOWS, Vol I B & I C
FIGURE A's. Vol 3 C
FORM B's, Vol 2B

WEAPON SYSTEM

ANALYSIS, Introduction, Volume I
DESCRIPTION, Volume 9
EQUIPMENT, see Figure A's, Volume 3
FORCE SIZE, Volume 9

us an 3O0 REV. 6/62
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